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ABSTRACT 

Are children intellectually impaired as a result of 
low birth weight and does relative impairment change as children arov 
older? Premature infants from a ranqe of socioeconomic qroups were 
studied in five rounds over 13 years to provide neurological, 
psychological, achievement, and sociological data on 582 children in 
three birth weight qroups. A summary based on the final round makes 
these points: (1) Birth weight is related to reading and arithmetic 

achievement when social class and race are controlled, (2) Birth 
weight remains a significant, correlate when an attempt is made to 
control for neurolouical status (estimated at age 40 weeks), (?) The 
correlation between indices of mental development and late adolescent 
intellectual behavior approaches zero, (4) Arithmetic is apparently 
more sensitive as an indicator of impairment due to birth weight than 
is reading, (5) None of the statistical interactions between race, 
social class, birth weioht, and achievement were significant. (Tables 
make up one-half of the document.) (WY) 




PS 003651 



o 

oo 

K\ 

h*\ 

-tf- 

O 



UJ 



^ ^ O^ARfMENT OF uciiT , 

or u&gff ”* 4 man 

ooruwe.vr 

S«»SSSSSS. 



Long Term Study of Prematures: Summary of Published Findings 



Gerald Wiener* Ph.D. 

Associate Professor 
Department of Population and 
Family Health 

The Johns Hopkins university 
School of Hygiene and Public Health 



O 

ERIC 



- 1 - 

The work reported here is concerned with a follow-up of 
about 12 years on a sample of resident infants born in Baltimore, 
Maryland, who were still living there when given a develop- 
mental examination at 40 weeks of age. 1 The sample included 
500 single-born premature infants, consisting of all available 
survivors whose birth weight was 1,500 grams (3.3 lbs.) or 
less, with the remainder selected by a predetermined design 
from the weight group between 1,501 and 2,500 grams (3.3 to 
5.5 lbs.) on the basis of hospital of birth and area of 
residence. The sample design assured inclusion of cases from 
the range of socioeconomic groups. Census tract data were used 

to control for social class between the premature and control 
2 

infants. The control infants were also matched to the premature 
Infants on the basis of race, season of birth, parity of mother, 
and hospital of birth. The 992 inf amts examined at 40 weeks of 
age were 85% of the 1,170 infants who were given appointments. 

Of those who did not participate, 3.5% were refusals and 11.5% 
could not be located. Table 1 gives the race and weight distri- 
bution of the 992. 

* 

1. This longitudinal study was an outgrowth of the evalua* 
Cion of standards for the hospital care of prematura infants 
which involved all 4,700 infants born in Maryland in 1952 (Rider, 
Harper, Knobloch, and fetter, 1957). Retrolental Fibroplasia in 
the la'rger group was reported by Rothmund,Rlder,& Harper, 1954. 

2. Census tract data provide social class information, in 
that they are rated- on the basis of median rental. 
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When approximately 40 weeks of ago, * the 992 in- 
fants were examined. This survey was reported by 
Knobloch, Harper, and Rider (1956) . Seventy-five per- 
cent of all children were seen between 39 and 41 weeks 
of age. For the most part, infants were seen without 
the examiner having knowledge regarding birth weight 
or other information about case history materials. The 
examination consisted of a Ge sell developmental exami- 
nation and a pediatric neurological evaluation, which 
was used to establish an "overall'* diagnostic impres- 
sion. in addition, history materials regarding in- 
fants' development and behavior were tak'tn from hospital 
records and from information obtained from the infants' 
mothers. Table 2 and Table 3 represent the findings 
of these examinations. 

Later in the course of the survey, it was felt 
desirable to return to the information obtained during, 
and prior to, 40 weeks, and to Hot the various peri- 
natal and neurological factors that possibly differen- 
tiated premature from non-premature infants. Nineteen 
variables were found in these records, and these are 
listed in Table 4. These variables were UBed to construct 



1. Age refers to corrected age. Age is corrected 
for prematurity throughout the entire study in such a 
way that the prematurity time is subtracted from his 
actual age— thus , a child 6 years and 2 months of age 
who was born after 32 weeks gestation, was recorded 
as being 6 years and 0 months of age. Where gestotion 
time was not known* it waa estimated from the child's 
birth weight. 
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a scale {Table 5) which was used for multivariate 
statistical analysis at later rounds. This scale is 
felt to be an index of likely neurological impairment. 

A high score on the scale appearing in Table 5 is an 
addition of each of the "impairments" noted in Table 4. 
A "score" of 0 would imply that a child has none of 
the 19 noted factors , whereas* a higher score would 
represent the number of pathological factors noted. 

A higher score presumably reflects on the likelihood 
for a greater degree of neurological involvement. 1 
It is obvious from examinations of Tables 4 and 
5* that the findings reported by Knoblooh* Rider* and 
Harper (1956)* as shown in Tables 2 and 3* are con- 
firmed. Premature infants when examined at 40 weeks* 
have a case hirfcory and a neurologic status sugges- 
tive of neurologic impairment. Results of this first 
round* the examination at age 40 weeks* might be 
summarized by the statement that approximately 5196 
of the infants weighing less than 1500 grams have some 
intellectual or neurological abnormality. Of the 
infants weighing 1500 to 2500 grams, 2596 demonstrate 



1. The inadequacies of this scale as an index of 
neurologic impairment are recognized; each of the 19 
factors were given equal weights. Also* intensity of 
each factor was not considered* but only its presence. 
Reliability of case history materials and of neurologic 
examining procedures was not estimated. 
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some abnormality, whereas, those who would be classi- 
fied as controls, only 13% demonstrate an abnormality. 
These results are independent of race and socio-economic 

status, as these were controlled by the design of this 
1 

study . 

A second round of the survey was conducted when 

the children were 3-5 years of age in order to determine 

whether children in this (and successive rounds) were 

2 

intellectually impaired as a result of birth weight, and 

whether relative impairment changed as children grow 
3 

older. 

When age 3-5, 900, or 91% of the original 992 cases, 
wore seen. Ninety-two percent of infants were seen 
between 3 and 4>j years of age. Approximately 4% re- 
fused to be examined, 1% of infants had died, and 4% 
had left the Baltimore area. Less than 1% could not 



1. Later results will show that other estimates 
of socio-economic status confirm the original census 
tract estimates, and that comparisons between birth 
weight groups are free of this bias. 

2. Throughout the various rounds of ths study, in- 
formation was obtained regarding physical and medical 
characteristics of children, as well as special data re- 
garding enuresis. These data will not be summarised here. 



3. The report prepared toy Harper, Fischer, and Rider 
(1959) summarised the findings of ths second round of 
examinations. 



<3 
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be located for follow-up. The attrition did not mate- 
rially affect the population studied, in that cases not 
examined were not from a specific birth weight group. 

The evaluation consisted of a h<.,me interview, de- 
signed to ascertain various characteristics of the 
child's family and environment, and an office interview 
which made use of the Gesell developmental scales and the 
Stanford Binet Intelligence Test, Form L. An estimation 
of neurological adequacy was made by reviewing intellec- 
tual and other types of behavior noted during the office 
evaluation. 

Table 6 is an estimate of the neurological status 
noted at age 3-5. The proportion of infants termed "nor- 
mal" increases with increasing birth weight. Although 
Table 6 does not present a control for race or social 
class factors, the original design of this study and 
later analyses imply that the results obtained are inde- 
pendent of such factors. The authors noted that when 
the results from the 40 week examination were compared 
with the results of the 3-5 ye.ir examination, the prema- 
ture child's prognosis for intellectual improvement tended 
to increase with increasing birth weight. For example, 

83% of the white prematures who were classified as average 
or low-average at 40 weeks were similarly classified at 
3-5 years. This compares with 93# of the full term chil- 
dren. Similar results were obtained for non-whites. 

A third round of evaluations were conducted when 
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children were 6-7 years of age. * Eight hundred fifty- 
seven of the original 992 children were available for 
examination. Again, earlier data were examined to see 
whether the unexamined children represented a selected 
group. This was not the case here, or in later rounds 
of the survey. The children were administered a variety 
of psychological tests and measures. These included the 
Stanford Binet Intelligence Test, Form L, the Lincoln 
Oseretsky Test of Motor Development, * the Goodenough 
Draw-a-Person Test, and the Bender Gestalt Test of 
Visual-Motor Coordination. The Bender Gestalt examina- 
tion requires children to copy : ine geometric designs. 
Although there are many procedures available for scoring 
this examination, one of the authors (G.W. ) devised a 
scoring scheme which, in his clinical experience, maxi- 
mized the ability of the tett to diagnose brain damage. 
Scoring of this test was dependent on the number of 
rotations, instances of perseveration, inability to pro- 
duce an acute angle, crude reproductions of circles and 
dots, and gross distortions of gestalten. The Bender 
Gestalt was scored after all the children were examined. 
The raters had no way of knowing the race, sex, birth 
weight, or appearance of the children who produced the 



1. This round was reported in the paper by Wiener, 
Rider, Oppel, Fischer, and Harper (1965). 

This test contains items requiring children to 
maintain balance with eyes closed, touching the point of 
the nose alternately with the right and left hand, hop on 
one foot, etc. 
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drawings, nor did the rater of the Bender Gestalt have 
knowledge of the children's performance in other psycho- 
logical tests. To this extent, the ratings of the 
Bender Gestalt results were truly "blind". They were 
independent of raters' knowledge of children's current 
behavior, as well as past history. 

In addition to the above measures, ratings of speecn 
maturity were made by noting articulation defects. Ra- 
tings were also made regarding perseveration trends and 
overly concrete thinking, as well as the ability to com- 
prehend test instructions. 

In addition to the previously listed information, 
children’s guardians were interviewed by social workers, 
and information such as parental income, education, occu- 
pation, nature of residence, etc., was obtained. Also, 
children's mothers were rated on a variety of attitudes 
and practices such as intellectual interest, use of fear 
in training children, tendency to reject role as mother, 
etc. Social class and maternal attitudinal behavior were 
factor analyzed, and resulting factors were then used to 
provide each child with a social class and maternal atti- 
tude "score". Such scores were used as additional 
controls in eliminating the effects of environmental 
factors in assessing variance in intellectual function- 
ing due to birth weight. The mean age of (Js was 6.52 
years, and birth weight groups did not differ signifi- 
cantly with respect to age when examined. 

Data from this third round of study were analysed 
according to various multivariate statistical techniques 
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which require that complete data be available for each 
child. Therefore, children who could not undertake the 
entire evaluation were not included in the final analy- 
sis. Also excluded were those who are bl.*nd, bedridden, 
grossly retarded (IQ less than 60), or emotionally dis- 
turbed. In effect, then, the analysis to follow is 
concerned with children who are above the moderately 
retarded range, and who are emotionally and physically 
capable of undertaking a complete office evaluation. Of 
those who were excluded from analysis, 46 were premature 
and 17 were control cases. 1 

Table 7 presents the basic data relevant to the 
analysis of the third round: The results cf the psycho- 

logical variables administered each child by birth 
weight, race, and sex. In addition, the score reflecting 
an index of the neurological damage (see Tables 4 and 5) 
and the maternal altitude and social class score are 
shown. Tests of significance for the scores of Table 7 
are shown in Table 8. It can he noted in Table 8 that 
maternal attitudes and social class do not differentiate 
birth weight groups. This confirms that the initial 
matching using census tract data was highly efficient. 



1. This is an important consideration, in that those 
cases who are more than moderately retarded, or who suffer 
from severe physical disturbances, could by themselves 
radically change the mean score of birth weight groups. 

The result of this, and subsequent rounds, are not in- 
fluenced by a small nurbor of extremely deviant cases. 
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The statistical significance of the neurological score 
is very large. Of the psychological measures, Stanford 
Binet 10, Lincoln Oseretsky Test of Motor Development, 
Bender Gestalt, speech maturity, and "thinking mode", * 
each differentiated significantly between birth weight 
groups. Note that when the score used as an index of 
neurological damage is controlled, using the analysis of 
covariance technique, there is a tendency for significance 
of psychological measures between birth weight groups to 
drop. This has been a consistent finding through to the 
final study of scholastic achievement. Control for neuro- 
logical defect reduces the effectiveness of birth weight 
as a predictor of psychologic performance. In some in- 
stances the effect of birth weight is entirely eliminated 
as a factor, but not completely so. 

"Discriminant function analyses" * indicated that 
at age 6-8, the Bender Gestalt Test and "thinking mode" 



1. "Thinking mode" is a combined index of perseve- 
ration trends, concrete thinking, and comprehension 
difficulty noted during the examination. 

2. The discriminant function statistic is used to 
estimate the difference between two (or more) groups when 
more than one variable is used to compare groups. Each 
of the variables are assigned weights. The weights are 
multiplied by the actual scores on the variables to pro- 
duce a single score for each group, which maximizes the 
separation between groups. 
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evaluation proved to be the best discriminators between 
birth weight groups. This makes theoretic sense in that 
birth weight groups are also extremely different with 
regard to an estimate of neurological defect. Neurolo- 
gists and psychologists commonly attribute to brain 
damage such defects as perceptual-motor incoordination, 
aphasia, perseveration, and concrete thinking. 

Using a discriminant function score as an estimate 
of mental "efficiency" (based on the optimal weights 
ascribed to each of the six tests) , the most mentally 
efficient 100 cases included 21% of the controls and 5% 
of the prematures (of those prematures who were less 
than 2000 grams at birth) . 

It is possible that the effect of low birth weight 
on mental test functioning is mediated by personality 
factors. For example, it is commonly thought that a 
brain damaged child is hyperactive and inattentive. Per- 
haps such a child does poorly because of this, rather 
than a deficit in his intellect, pejr se. Data as regards 
personality trait characteristics were obtained from 
psychologist's ratings during the 6-7 year examination. 
Psychologist's ratings were also obtained during the 
following round when children were 9-10 years of age, 
and from Ss* school teachers when Ss were 8-9 years of 
age. It should be noted that only one of the persona*^ 
lity trait ratings obtained from the three sources dis- 
criminated premature from control children. Each of the 
three sets of personality ratings showed a small rela- 
tionship for premature children to be more impulsive. 
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(p^.05 for each of the three sources of data) . There- 
fore, impulsivity was used as a control variable to see 
whether it, in fact, accounted for the low birth weight 
children's relative disadvantage. The relative mental 
impairment of prematures was not affected when ratings 
of impulsivity were controlled. 

Previously, it was noted that catching up had not 
occurred through to age 3-5. Data from this third round 
of the study indicates that IQ differences have not dis- 
appeared by age 6-7. However, any attempt to analyze 
questions of prematures "catching up" would depend upon 
the use of identical measuring instruments, as well as 
the nature of the trait to be estimated. Children change 
remarkably within the span of time noted, therefore, the 
finding that "catching up" has not occurred is limited 
to the IQ measures used at various age levels. 

The authors of the third round of the report con- 
cluded from their studies that low birth weight children 
were psychologically impaired when race, maternal atti- 
tudes and practices, and social class factors were 
simultaneously controlled. They also noted that such 
impairment was not secondary to personality trail dis- 
turbances. The degree of impairment increased with 
decreasing birth weight. It was concluded that low 
birth weight is a cause of poor performance, largely in- 
sofar as it is associated with an index suggestive of 
neurological damage. At age 6-7, perceptual motor dis- 
turbance, as measured by the Bender Gestalt test, flaws 
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in comprehension and abstract reasoning and persevera- 
tion t lends are most important discriminators between 
birth weight groups. Poor gross motor development, imma- 
ture speech, and impaired IQ are also significantly 
identified with low birth weight children. There was no 
significant statistical interaction beti.-een low birth 
weight (or neurologic impairment) with race, socio- 
economic status or -gs' sex: The effect of birth weight 

is not potentiated by being from a lower socio-economic 
class group, or by being a Negro, or by being male. The 
effect of birth weight is apparently the same for each 
race, sex, or socio-economic group. Another conclusion 
is that personality trait data from several sources do 
not indicate that premature children differ from controls, 
with the exception of ratings of impulsivity. This con- 
clusion is tempered by the known fact that personality 
trait estimates are of dubious reliability and validity. 

When So were 8-10 years of age * they were seen for 
the fourth time. The purpose of this follow-up was pri- 
marily t<» describe the nature of the differences between 
groups, as well as note again whether low birth weight 
children compensate ("catch up"). Another purpose of 
this round was to replicate findings regarding the effeots 



1. Wiener, G., R. V- Rider, W. C. ^ppel and P. A. 
Harper. Correlates of Low Birth Weight. Psychological 
Status at Eight to Ten Years of Age, Pediat. Res. . 2t 
1 10-1 18, 1968. 
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of perinatal trauma and infant neurologic defects of the 
groups of children (shown in Tables 4 and 5), and to 
ascertain whether such phenomena are associated with 
psychological impairment of low birth weight children. 
Eight hundred forty-one children of the original 992 were 
located. Of these, 822 provided the data upon which this 
report is based. The other 19 subjects were excluded 
from this report because of severe sensory or gross mo- 
tor disturbance, or they had an IQ of less than 50. 
Sixteen of these excluded cases were of low birth weight; 
three were control cases. Analysis of data indicated 
that the previous intelligence test scores of the non- 
located children were not significantly different from 
the 822 children who are the subject of this report. 

Each child was administered ten subtests of the 
Wechsler Intelligence Test for Children, the Bender 
Gestalt Test, and the Wide Range Reading and Spelling 
Achievement Test. In addition, observations were recor- 
ded regarding speech articulation and complexity of 
grammar. The number of perseveration instances and in- 
dications of possible comprehension aphasia observed 
during the examinations were recorded. Children's 
guardians were again interviewed by social workers and 
rated for a variety of social class and attitudinal 
variables. 

As with previous rounds of this study, the social 
worker and psychologist who collected data were unaware 
of the Ss* past history or prior test performances. Af- 
ter all children had been examined# raters again scored 
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Bender Gestalt reproductions as they were scored for the 
third round. Therefore, once again Bender Gestalt 
scores are independent of any influence from other test 
results, physical appearance, and knowledge of past his- 
tory. Each Bender protocol was scored for instances 
of perseveration, separation of figures, inability to 
make acute angles or sine curves, crudeness of motor 
coordination, and gross distortions of Gestalt percep- 
tion. 

Sixteen of the 20 psychologic measures used indi- 
cated significant differences between birth weight 
groups. Data presented in Table 9 consider only the 
Wechsler Intelligence Test (WISC) and Bender Gestalt 
Test scores. 

A significant relationship with birth weight was 
shown by the Verbal IQ, Performance IQ, and Full Scale 
IQ scores, as well as the independently obtained Ben- 
der Gestalt score. Increasing impairment was noted with 
decreasing birth weights. The noted significance was 
obtained for both Negro and white Ss. Negro children 
are not more impaired than white children as a function 
of birth weight. Although social class differences 
(as estimated from census tract data) were controlled 
by initial matching of Ss when the study began, further 
controls for such variables were provided by using 
additional data obtained when Ss were 8-10 years of 
age. These data, obtained by social workers, were fac- 
tor analyzed and 10 resulting factors were scored. 
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These scores were simultaneously covaried. The F 
ratios of Table 9 are based on tb'f control via ana- 
lysis of covariance. 

An examination of mean intelligence test scores 
provided in Table 9 indicates that the difference be- 
tween birth weight groups is approximately five points. 
This is not a sufficient difference upon which to base 
a clinical or educational prediction. However, when 
the most impaired extreme of the distribution is exa- 
mined (e.g., IQ 50-79), large differences exist between 
groups. Approximately twice as large a proportion of 
low birth weight as of control children fall into this 
IQ category, which is most frequently associated with 
special medical or educational needs. 

To the extent that groups of children differ sig- 
nificantly on each of three psychological variables 
(e.g.. Verbal IQ, Performance IQ, Bender Gestalt), it 
is likely that a better estimate of the true difference 
between birth weight groups would consist of a weighted 
combination of the three variables. The discriminant 
function statistic was again used to assign weights to 
each of the three variables and produced a new variable, 
so as to maximally separate groups. 

In Table 10, jSs were grouped into sextiles which 
reflect this composit3 score of psychological efficiency, 
as estimated by this single "new" variable. Sextiles 
were prepared separately for each race. The lowest (6th) 
sextile, for example, may be interpreted as those chil- 
dren who have the most unfavorable scores on the three 
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measures that maximally separate birth weight groups. * 

Although the discrimination is significant, the 
most important implication of the difference between 
groups is noted in examining the extremes of the dis- 
tributions. The lowest sextile contains 22.5% of the 
prematures, and 10.6% of the controls. 

Once again, the question is considered whether 
the difference between birth weight groups changes as 
prematures grow older. Do prematures "catch up" as 
opportunities for compensation via learning experiences 
increase? 

Changes between groups might be estimated by the 
changes in measure of significance if degrees of free- 
dom remain constant. Table 11 presents some relevant 
data. At age 6-7, the Stanford Binet showed an IQ 
difference between the low birth weight and full sized 
groups of 3.4 points (F = 7.77, 3 and 810 df, p< .001). 

The WISC at age 8-10 indicated an IQ difference of 
4.9 points (F = 10.87, 3 and 810 df, p<.001) for the 
same children. These measures suggest that prematures 
have not caught up at age 8-10, if the measures used tc 
assess this are in any sense appropriate. 



1. This maximizing procedure would not produce 
as wide a dispersion for subsequent samples. However, 
to the extent that separate groups of white and Negro 
low birth weight children are comparably impaired, the 
obtained dispersion is considered partially replicated. 
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Data in Table 12 are a further attempt to ascertain 
whether the mental impairment of low birth weight children 
is due to associated neurologic abnormalities shown in 
Tables 4 and 5. It can be noted that of the 20 psycholo- 
gical measures used to assess prematures' development, 16 
were significant and 1 was nearly so, at .05 level of con- 
fidence (see Column 1 of Table 12) . when the effect of 
neurologic scale scores were removed by analysis of cova- 
riance, the significance of the difference was reduced 
for each of the variables measured, and only 6 of the 20 
remained significant, (Column 2 of Tnble 6) . If the un- 
reliability of the neurologic data was decreased, it 
would strengthen the conclusion that low birth weight 
leads to impaired performance in a wide variety of psy- 
chological measures only to the extent that a neurologic 
disturbance is present. 

In summary, low birth weight is associated with im- 
paired mental development in 8-10 year olds. This is in 
accordance with earlier findings from this study. The 
impairment is not secondary to correlated socio-economic 
factors or to the quality of "mothering". Such factors 
were controlled by the original design of the study and 
by the statistical techniques of analysis of covariance. 
Further data, previously noted, provide evidence that 
mental impairment is not secondary to behavioral distur- 
bances such as impulsivity, frequently shown by brain 
damaged children. The data again suggest that the noted 
mental impairment is associated with an index of neurologic 
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defect. Data presented here do not suggest specific 
psychologic diagnostic clues for clinical prediction of 
low birth weight and associated minimal brain damage. 
"Catching up" has not occurred, if one is to judge this 
by standard tests of intelligence. This does not deny 
that some children do compensate, whereas, others show 
increasing mental impairment. Rather, low birth weight 
children as a group do not appear to have caught up to 
full term children. 

An earlier report from this longitudinal study in- 
dicated that the Stanford Binet Intelligence Test score 
was not as significant a predi :tor of low birth weight 
at age 6-8, as was the Bender Gestalt test or other 
psychological measures. However, the F ratios in Table 9 
suggest that the WISC scores are a better predictor of 
the psychological status of birth weight groups at age 
8-10, than is the Bender Gestalt at this age. Such 
seemingly discrepant findings may be due to the fact that 
the Stanford Binet and WISC are notably different tests, 
and demand different types of mental activity. 

It was again found that children of the lower classes, 
or of the Negro race, are not relatively more impaired as 
a function of low birth weight. The effects of birth 
weight appear uniform in each social class group and in 
each race. (There is no evidence of a statistical inter- 
action between low birth weight and social class or race). 

Some clinical workers have suggested that brain 
damage can be diagnosed in part by "scatter" or by 
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inconsistent performances. It follows that low birth 
weight groups should show more scatter on test scores 
than controls, since they have a greater risk of brain 
injury. In order to test this hypothesis, the variability 
of each child's scores on the 10 Wechsler subtests was 
estimated by computing a standard deviation; birth weight 
groups did not differ significantly with regard to this 
measure of variability. "Scatter" in itself is not a 
meaningful diagnostic device with respect to the minimal 
defect with which this report is concerned, and with re- 
gard to the age and measures used. A possible explana- 
tion of this finding is that those processes affected by 
minimal brain damage may be noted in any of the WISC 
subtests. 

Data in Table 12 suggest, perhaps surprisingly, 
that reading and spelling achievement scores at best only 
slightly discriminate birth weight groups, whereas, many 
other measures (including arithmetic) are better. School 
achievement data were obtained from third and fourth 
grade children and from 12-13 year olds, and yielded some- 
what similar findings. 

The final section of this report is concerned with 
the last follow-up of this survey; the scholastic achieve- 
ment of low birth weight children when age 12-13- Before 
these data are reported, it will be worthwhile to review 
findings regarding scholastic achievement obtained from 
the Baltimore City Public School System when children were 
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age 9, and should have been in the fourth grade. * They 
are based on 582 children. Table 13 shows the average 
highest grade reached by birth weight, race and sex. 

The ability to reach an appropriate grade level 
(a gross, but meaningful variable) varies significantly 
with birth weight. Another way of demonstrating this is 
to note that 45% of the smaller prematures, 57% of the 
larger prematures, and 72% of the children weighing more 
than 2501 grams at birth were in their age-appropriate 
grade wh ;n data were obtained. 

Other data from the Baltimore City public shcool 
system confirm the IQ differences obtained from the 
office examinations. This is true for the Primary Men- 
tal Abilities Test administered during the first grade, 
and for the Kuhlman Anderson Test administered during the 
second grade. Descriptive data regarding these scores 
are shown in Tables 14 and 15. 

Other data were obtained concerning reading and 
arithmetic achievement, as measured by the Metropolitan 
Achievement Test given in the third grade. It may be 
important to observe that 64 of 282 (23%) controls did 




1. These data were cited in a progress report 
previously submitted to the Children's Bureau as part of 
a request for the grant for which this summary has been 
prepared. 
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not have this data available, compared to 115 of 300 (3896) 
prematures. This, in itself, probably constitutes an in- 
dex of premature children's impairment. Therefore, achieve- 
ment data are available for those who were presumably 
relatively superior, i.e., were promoted to the third 
grade and ware able to undertake the group-administered 
achievement tests. Such data indicate that prematures are 
not different from controls regarding reading (F «= 1.10, 

1 & 392 df), but are impaired on the arithmetic test 
(F = 8.52, 1 & 362 df, p .* .01) . 

The interpretation of such data is not clear, but 
contrary to theoretical expectations, both school tests 
and office examinations given at age 8-10 (see Table 9) 
imply that arithmetic reasoning is a more sensitive dis- 
criminator of likely minimal brain damage than is a test 
of reading. Such an interpretation is tentative and is 
limited by the age erf 8» examined, the nature of the tests 
used, and the fact that school data were not available for 
the more impaired children. 

In summary, Baltimore City public school data and 
office examinations made at age 8-10 are in agreement re- 
garding two major aspects of children's developments 

1. Low birth weight is associated with relative 
impairment on a variety of tests purporting to 
measure intelligence. 

2. Reading skills of low birth weight children may 
not be impaired at this age; arithmetic skills 




ore . 



